Overproduction of SAT and/or OASTL in transgenic plants: a survey of effects.
The last steps of cysteine biosynthesis are catalysed by a bi-enzyme complex composed of serine acetyltransferase (SAT) and cysteine synthase, also called O-acetyl-serine (thiol) lyase (OASTL). SAT is responsible for the production of O-acetyl-serine (OAS) from serine and acetyl-coenzyme A, while OASTL catalyses the formation of cysteine from OAS and hydrogen sulphide. Several distinct nuclear genes for SAT and OASTL enzymes exist in plants. Products of these genes are targeted into at least three cellular compartments: cytosol, chloroplasts, and mitochondria. The SAT and OASTL enzymes are strongly evolutionary conserved, both structurally and functionally. Therefore, isoenzymes from various cellular compartments can be substituted, not only by their plant counterparts from the other cellular compartments but also by their bacterial homologues. During the last decade transgenic plants overproducing SAT, OASTL or both enzymes simultaneously were obtained independently by several research groups. These manipulations led not only to the elevated levels of the respective products, namely OAS and cysteine, but also to increased amounts of glutathione and changes in the levels of other metabolites and enzymatic activities. In several cases, the transgenic plants were also shown to be less susceptible to applied abiotic stresses. In this review, all published and some unpublished results from this laboratory related to heterologous overproduction of SAT and OASTL in transgenic plants are discussed and summarized.